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(54) SIGNAL CODING METHOD AND DEVICE 
THEREFOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To perform a plurality of 
decoding operations differed in bit rate, enhance the 
coding efficiency, and minimize the deterioration of a 
regenerated sound even at a low bit rate. 

SOLUTION: From the input signal from a terminal 101, a 
low-pass side signal is taken out by a LPF(low pass filter) 
102, LPC-analyzed by a LPC analyzing and quantizing 
part 130, a LPC residual which is a short-range predictive 
residual is determined by a LPC reverse filter 111, a pitch 
is then determined by a pitch analyzing circuit 115, and a 
long-range prediction is performed by a pitch reverse filter 
112 to determine a pitch residual. This pitch residual is 
MDCT-processed by a MDCT( modified discrete cosine 
transformation) circuit 113, and vector-quantized by a 
VQ(vector quantizing) circuit 114, and the quantized 
index is transmitted together with pitch lag and pitch gain. 
As the parameter for expressing LPC coefficient, a SLP 
(line spectrum pair) is transmitted. 
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(57) mm] 

mm] try h h^istti^f^- H»fP* 

] 1 0 1 ?> S> A#fflH§-*> ^ LPF 

(D-^7>f^) 1 0 2 1c: J: 5 4S«ffiHft#Srffit9Hi 
U LPC^W-S^fcflffl 3 0-CLPC^«fS:fTV\ 
LPCi57^;^ 1 1 l^fiM^aaiS^feSLPCS 

tfs^a^-f/w 1 1 2-e«S8^jBauTtry^asiSr* 

tf>5 0 ^Otf^^aSSrMDCT (*r^>< 7 r>f KlttS: 
alM^SE*) 0B&1 1 3"CMDCTteIU VQ 

^ hA*Hfc) @Bii 4-e-<^ b;H^fttt, 

LSP G&M-^ h/V-*f) SriioTV^o 



OJ m ^ LO<£> 




1 

[fit** 2] ±1B#**MHISH:» jKflPKOAA*^ 
«-§-Sr1tB»*©fll-9-i:1tlS#*J: 9 t> i: 

t^>* < fc t##j-r 5 r t sr^is k-rsmxm. 1 Bit© 
[»** 3 ] ±m&m#m *nfc»«oifiwio«* 
•&fcw^t:*jfei-r t fci-sist** i iE«©flr* 

HIS*, 

*r#"f* £ 1 $r#fl:i1-5»** 1 «*©«*NF-IHIa5r 

So 

[ft** 5 ] ±|BItt***I«HE: J: 5 W6*tfcittS3E 

[«**6] ±ffiaj£saftxaB, mdct c*?^ 

1"5 2 ©^tlB©** $ tel"* r t *mk 

fcaturjsHTWff-^fu^ifc-ri t sr^mti-sft** 

[if** 8 ] A^ff #fc»«iMWt- 5 

4:, 

cfciivMcji*5«F*fls*j(irtTWF*ib*a £ * 
[w**9] ita^«^#j#©«. jewkoaawj* 

fc«K#«J: 5 t i: 

flr*»*fia!i«. 

[fit** 1 0 ] ±CW-IHfc:#«H\ 

©. 
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2 

[0 0 0 1] 

WU Wc, *J»fc LT*a-*WBtta*»£>ttS«IS» 

S: Lfca— 5»y * £M$LX% * J: $ ^#fff#fli*r«feX 
[0 0 0 2 J 

10 [«£*©&«] *-<rs*m^ (^flr-g^wHWs** 

ra©flSUS±»#ttSrfU« L-Tfi-5§-JEE*8£r?T 5 J: 5 <c«F* 

[0 0 03] *^«#««>Jlt«i*WF#fllO«4: Lt, ^ 

— (Harmonic) $&*Hfc; N MB E (Multiband Ex 
citation: -r/W^ ^ Kf»®) nWk&W'f ^mfrtit 
ff-JHb-'K SBC (Sub-band Coding 
20 <b) , L P C (Linear Predictive Coding: j&&^>ffl& 
*ffc) . fe5VM3:DCT ((WRa-^-f V« ») . MDC 
T (^7 7^ KDCT) „ FFT (jl5j^7— yxjf 
SI) ^^fetl/TV^. 
[0 0 0 4] 

[0005] ^^ba-^^w-fi, a* ©i — 

[0 0 06] *^ti, £©J;5fcH«te«3«:-C>fc$;h. 

Mzi$mffi&w\c^\,^xtem$.istz='—y*y?zm 

[0 0 0 7] 

50 ' [0 008] ±IB^«^#Ji4> iSIMiOA** 



3 

[0 0 0 93 _blB»«d«Sixfc»*ott«fli«> 
[00103 

[00113 £ r -c. ei i <Dn^tmm<o&*#}%:nx- 
-^co^xi*. lpc G»#^«w#*fc) ##f^o*sM 

^bLTSsO,. LPCflHWofflBTlWW:** 

[0 0 1 2 3 ±IBi£3fc*«£LTMDCT i^f^Vr 
4 KWfca^-f Srl8v\ ^©i#(D««SSr« 

jbi^^^2\ 2 
ictsiitFFT (iia7-yx«» srfflv^fcwa 

U fix*****'**' h/vi^tt^iol^ffflt 
5feft©LPCff»W: OK* h^/v^fcovvrfc) . 
3S ^ v- — A -c * #> e> t ifi^ <D 7 i"— J* "C* #> 

^7 i/-A^t!6 L P C«fttfflv^v^5o Jh 

*MSrtrv\ ^b^fcV^^. fcTy^-f 

^-■^ ^ ^SrHfcSrfTSa^ a>5VM*5> 

[0013J HT, Bl 1 £r#f!8 Ufe* s feRW-TSo El 1 
(^AAfi^ 10 1 KB:. WfctflJ-V^y ^^S»»Fs 
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1 6 kHz-C0 ~ 8 KHzSaEtOJE^^ft-i-^ttJfeS 
tvO^. r^AAiSf 10 1 ^e>©/£ffif**^«# 

09*.tfO — 3. 8 kHz^^V\b*£5«R*ff«<Z> 
«#4u ffittflk 09;Uf3. 8 kHz~8 kHzOflMf-fcfc: 

rt(at), 0B*.tf8 kHz-^V^y >i/©«#KbT*3 

10 [00143 i£«ffl]-e0>*G«fc lth^ 5fcf\ l p c# 

*f • S^Hfcffl 1 3 0 l£ J; 19 . flljjfctf 1 ^ ^ 2 5 6 * 

l0*8*©LPCm i-ft*>t>o^9^-#«r*W 
U LPCg7>f;^ 1 1 1\CX 9 LPCSiSr*^T 

ny^ 2 5 6f y7 p ;^rt(0 9 6 l^r/^SrJJc©:^* s> 
^i/^^^r^r i: Id J; 19. :7 V— AfBPS-T 

AMRIfi, 8kHzf*y7 p yy^2 0msec 
20 IdftSo r^)LPC5>tff-t^«13 0m 

LPC«ftT?&Sa/^^-#SrLSP (^-<^ hA- 

[0 0 1 53 -rftfcfe. L P C##f • *^fc«f|J 130C 
fl|#3SSA*Stt*LPC^*FfE»l 3 2tt, XMt^WL 

30 S^w— 5 V^OBOIHtt^ PJx.tfl6 0fy//K*2 0 
msec ~C&<5o 

[0 0 1 63 LPCMiKl3 2^e>©o^7^^ 
tt. a->LSP«#MHlKl 3 3^3SC>*tTs iR^^^ h 

^at (lsp) ^9^— ^i-SEiiisjxSo -ttfi, acs 

UlOa, fitJ^ 5 ^(O L S P/^7 ^ 

40 [00 17J a^LSP^Wl3 3^b^)LSP^ 
7*— LS PJI^fcBl 3 4 ^±9^ 

2 0msec Srl7U-Ai:U 2 0 msec ©tc 

[0 0 1 83 ^OLS P*^»l 3 4frt><D&^m 
A. tftt)t)LSP^ h^*^tO>f ^f^^tt. HI 
50 ^ 1 3 1 Sr^bTBtOfflStU SfcifftSf^LSP 



5 

h^fcSV^ttiSfi^tWAWt. LSPtt^lHlKl 3 

[0019] L S Pffl^lElK 136lt, L S Pfi^=-fk« 
1 3 4-C±|E2 0 msec fefcX^ h/wS^fbSftfcL S 

£ c 8fgW— h^CfS. 2. Smsecftl^LSP^ h/u 

sec fe^Aa^ae^s^^t^i-s-^^fcs** 

6^fc5. t4b^ 2. 5msec S^LPC«f^ 
[0 0 2 0] 5*«M* s *Tfc*tfc2. 5msec S 

col s p^ h^srffiv^TA^^as^^^^ y 

Sr3Sfrr5fc«>te:* LSP— a£JJHsIB&l 3 7K:J:tK 

^&[el&§l 3 7^6©ttJ*ttx ±ffiLPCai^«r#«>£ 
fc^LPC^^/w^lHjB&l 1 llcjgbttv lOLP 
Cig^^/l^l 1 l^ttx 2. 5 msec »*c3E*fS*U§ 

[0 0 2 1] 4fc. LSPMMIhIB&I 36-e5^^h 
tiM^^4msec ^LSP«tt LSP-*aI 
3 8lcS6&ixTa^9^-^^aE*Six, MD 

^ h/HtHfc) fi*ff*[sll»l 3 9^3a6fojxSo 
[0 0 2 2] LPC»7>f;^ 111 ^feOttJ^W:. S 
ffl^a^fc^tr^^W^fcfeO^^^®^^/^ 1 1 
2Xtfl 2 2^?>tt5o 

[0 0 2 33 ftfc. ftM^WfcoV^TRH-r*. WBT 

p. ro0a^^i3^t o ^^S!l^ < ^:oT^ToTv^^ o * 

[0 0 2 41 try^WBIKl 1 5T»ttl 7 

-mh i ®<z>#j-a\ l-**>*>##fsas i ^ A-ctr 

itttr^^a?^^/^ i i 2Xt^ttlA«B J f 1 4 2K3S& 

<fb) OKI 1 6^e>tt^o f^f^VVQIilKl 1 
6 -era:, ±IB3^iffli^j£tS 3^©tr^^y>f^ 
&^<? h/wS^b£*v K^y^>f v^^^gids 

ttJaffPfttHA^tr^^iB^-f /u^ i i 5. WtM»i i 
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6 

7, *nj?3&i 2 7teL**b^*L»&*T,s 0 try^3»7>r^ 

*1 1 2tt, ±IBtry^W»*»2:aE<5v^T3Atry^ 

«Stt. K2!£aElfl^a"C*>50!lx.tfMDCT|eIKl l 3 
12126 feix, MDCT»ISftfc« s VQ hA-fi^- 

So rcoVQIUKl 1 4"Ctt, VQl^fHHIISl 3 9 

10 14 1 £!9Et9tti£;h,So 

[0 0 2 53 ifcCOflfcfcv^B, ^*ftS£?iStf>£ 

vqeij&i 2 6«rR«"Cv^ 0 i-ftt>-t>. ±iB«-tr^^ 

3^5>WIhJB&1 2 5ia? 1/2 7V— Aja»-C5>WSr 
£5MUTV^ 0 tTy^WEIK 1 2 5 ^^t c y 
^^Litttr^jg:?^* l 2 2»tJ«ttlA«fi 4 
5 (ci. ev^^f viStv^-r^VQ (-<^ b/^m* 

20 ft) @»1 2 6lJi*tt-ett36bixS 0 t'^WWQ 
v^ffl*Hbm**»JH»i l 7te5£o-cv** 0 ii 

via. tr^^y-f ^vqeki i 6^e>otr</^^rv 

KloV^Ttt, t°^^y-r^VQlHlKl 1 6. 1 2 636»& 
30 tT^^-f WQlHlBSl 1 8~C-<^ b;H?ftLT#b 

ttstr^^-f ^^-r^^^gu^m^fflT-i 4 
6ic*£o-cv^ 0 rot^^>r >-s#oft*^ h^v 
fcav^sg^ftw;*?** anjw&i 2 7^9, 

^yvQ[i]jgi 2 6**fe<oft«^<^ h/v*5v^jg* 
^bU A t L-ti h <o & tr ^ ^y-r y^ttt fl 7f® 

7^/^12 2llioTV^o ft*5. 14 3^ 

1 2 2a»feOt^^«»Sra;, MDCT^l 
40 2 3T?MDCTtelS*l, r*t3&5»*» 1 2 8 ^SlbJt 
VQ (-<^ h^fi^b) OKI 1 4d^Oft*^<^ 

0K1 2 4tc2l^ttT-<^ h^a^-ffcSJx, >fVf^^ 
IdxVq2^m^«^l 4 7»c36e>JxSo ^^VQ@KI^ 
VQfi^ffffliJKl 3 9*»6>«>fflAlc:J;5WUEa*M# 

[oo 2 6 3 mmm^m^wmKo^xmmir 

[0 0 2 73 ^^)iS«{BOff^i(i, A* 
50 »«**tfc*ft< 
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[0 0 2 8] El 1 OA^/W 101 lc«»$ftfcj£*« 

tfWBHB 1 0 6 tc A^i <**u r <£>j£^*fg^ , 
LPF (n— aS*:7wvW0 1 0 2(-J; ymVMZftlt 
*£«{|ij<?>ff^> #J;U*0-3. 8 kHzgflM>Vvbi$>S« 

tf£L§l**bS. C*U-J:oT. 
1 0 6^bH K««l©«-§\ 09*.tf3. 8 kHz- 8 k 
Hz^fS-g-sftSffl^SixSo fcfc*U S*©LPF10 2© 
^tt^*£j;9> HtlWl 0 6 3&»feS>tHAK:»:. 3. 8k 

fcijffitt, 3. 5kHz^±, *>6VM*3. 4kHz£U:£>/£ 

[0 0 2 9] £<Diis«ffl<0«-s§-ra\ »Ht*l 0 6d»feO 
0!lx.tf3. 5 kHz— 8 kHz<£>4. 5 kHz£>JS«»«Sr» 

09 £ 0>-g7S«r*Ift U 3. 5 k Hz- 4 k Hzf*ffiteM«± 

7. 5 kHz— 8kHz<00. 5 kHz^SrL P F *>5VM*B 
PF (^VK^U;^^) 1 0 7ldJ;9^y hi"So 
[0 0 3 0] ftte, «««^0«tt«aE**ff5*. - 

©«"Ctt. BBae*#»* pmfft Ma7-yx 

Id J: 9 ^ h L-fc«. »EXS*#«^*><5j8!F F T[hJ 
Rl 6 4iaWFFTM«r tKX. 9H5il/0^ 

So 

[00 3 1] ®FF THJK 1 6 4d»fett. A^fl^SS 
«ffil©ffi|*.tt3. 5 kHz— 7. 5kHz<Dff-S§^ o — 4 

LTI^V^y ^JSSSSfc8 kHz<£>3. 5 kHz— 7. 5 k 

Hz^s*igoft#^-r^ 0 io^^v^^y^iaKi 

6 4^&^ffl*ft, LPC®7^;^17 1St5LPC 
#W • S^HbfflS 1 8 0 05 L P C5MJTI3K 18 2 

[0 0 3 2] LP CfrVr • IHHfcSS 180lt ±fB>[£^ 
ffiflcDL P C#*f • SrfMfcffi 1 3 0 4: laaraaSftfflffifcSr^ 

[0 0 3 3] i-ftfct, L P CfrVr • Jtf^fcSf 1 8 0 \c 

SJxfc«#dSA***tSLPC^WlHlllSi 8 2tt. 
m^^M<D2 5 6*V^e*0*SSrl^n^^i L 
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SI«8L V\btf>5tt^7>~*&#«>TV^ 0 LPC^ 
WIU&l 8 2^©«/<7^^tt, a-»LSPSE*I3 
H18 3^36feJxT, Y^tt (LS P) s<?* 

— ^^aE»*nSo a->LSP^[Himi 8 3^b(DL 
SP^^-^i*. L S Pi^bSSl 8 4\Z£ h 

-T-ffcl/rfciV^o r^ttt, 2 0msec Srl7^ist 
10 U 2 0msec Sicfffl^^L S P/^7^^^ 

[0 0 3 4] rOLSPifMl8 4^?j^i^ffl 

A, i-ft*5?>i«««ifff*c!>LSP^ h^s^b^-rx 

x^^LSPidxH^. 8 1 Sr^UTBt!) W£*t, * 

fc*-T"ftW*-OL S P-<^ h/^fo5V^^i:®*^kW^ 
tt, LSP«MIhIK1 8 6^j£6ix-5. 
[0 0 3 5] LS PWIffllelJ&l 8 6it LSPiflfc» 
1 8 4-C_LiE2 0 msec %\c<# h A-fir^Hb S frfc L S 
p<d-<^ h/vomr^ 7 ^— Aia7u- AtoE^ffl 

9x £0>0!rcf*. 4fff^)^H!:LTV^ 0 
[0 0 3 6] r (D £ 5 frSfffla^toftfc 5 msec fiOL 
S P^ h^irfflv^AAf^»7-fW y ^£rl£ 
tr*-»fc»te, LSP-^aSBftHIBSl 8 7»CJ:?>. LS 
P ^5 * & L P C-^fiE^ >f A-^ eo««T?*>5 a 
^-^i^t^o r^LSP^afWl8 7^f> 
©a;*!*. ±IBLPC«JISr*:»Sfc«>OLPC5S!7>r 
7 1 ^iS&tt. ^OLPC5Se^^/W^ 1 7 1 
"Cli, 5msec »d5£»f S*t5 J: 9 jS?^ 

[0 0 3 7] LPCf7^;^17 1^?>OLPCfi 
^SfflAli, LPCSiVQ (-<^ YJV&f-m lelKl 
7 2»Ji36e>jxT^<^ h^i^^tt. ■^ttW-CfcSL 
PC^H^-r^^^LPCidx^W^ffi^l 7 3 J: 9 St 9 

[0 0 38] £Lh<7><fc 5 ft«*^«#W*fKS61W!:3sv^ 

Bi:L^:9, *>5 V^Jiffl^ tr v h ^ h y — J±<D± 
40 *i-g|5i:$r§]?)M5-iia^ bT^hv— h<D^ 

[0 0 3 9] i-ft*>% % El 1 ©fcjfcO^mAiB^fe© 

kbps (klf^h/») fcjfcO, -Wf^^Of-^ 
Sre5Si"S^i:^«J;9 6 kbps ©eiStry M^— hi* 

[004 0] El 1 O^TOffl-T-d^fe© 16k 

bps <D±y*-?&tem, -rft*>t>3S«*>«»VM48B«U 

SfS *>'6v^^4S : ^{|lJ-e i 6 kbps <r>&f— K 

50 i"^ri:lc ( J:9. 1 6 kbps ^B5ftKO*^ft#dS#e> 
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ft, 6 kbps (D^r-f&v*^- h*-tZ>Z.k\z£V) , ffi)£ 
ft^a— ^-C6 kbps frl&C1t&K<D : &Pm-&&&fi>ti 

So 

[0 0 4 1 3 ::-e, Hio«rtfc*5v^rtt. ttW«HP 

13 1, 1 4 1 — 1 4 3 2»e><£>#i;^— ?fc6 kbps <D 
r-^i:ft3U ^bCHiM^l44-l4 7, 17 
3. 1 8 l^^Offl^T*— ^SrJP^Sr fc-C. 16kbp 

[0042] at^ ±ibb i ^fs-tw^kss^^-r 

So 

[0 0 4 3] ^0[g)2^^V>T, AM^2 0 0i^l^ 
JhlBH 1 f^fflASSf 13 1 ^fe^ffl^l-ffiSt^ L S P 

^*LSPidx*s#M&SftTV^ 0 

[0 0 4 4] r^LS PCO-T ^^LSPidxte, LPC 
/^7^^H49S2 4 0<OLS P©»VQ Y?V 

at) -r-^(c®-<^ h/i^^^si^®^ hv?xm 

^HfcSft. LSPttMlHlK2 4 2WS&ftTLSP<*>tt 
BB«ya*«lfiS*tfcll. LSP-»o**0*24 3^LP 

ft, ^^)a^7^^^LPC^7>f^2 15, 2 
2 SXtftfs^*^ F7>f^ 2 1 6. 2 

2 6Mj££>ftS 0 

[0 0 4 5] EU^A^ffiH^ 0 1, 2 0 2, 2 

0 3 fcl*. JhfBH 1 (D&mil^ 14 1, 14 2, 14 

xVqu tr^^^Li, t c ^f^y gl ^M^ 

Jt&SftTV^5 0 
[0 0 4 6] A^ffi^f-2 0 ia>&^MDCTffi«<ZV<^ 
YA'ttitO^ ^^IsxVqiiS, i£VQ (jS?^ 
^Hfc) 0K2 1 lK«*&£ftT®-<^ hA*Hfc3 
ft, ®MDCTIhIK2 1 2lcJ; 9®MDCT^ll£fttfL 
fift&PW (t^^y^Tiy K) @K2 13tl 

mmzti. tfytt&rjfr* 2 i 4*c)££>ftSo tr 

y^jS@R2 1 4^(3, &A;£S5^2 0 2, 2 0 3d* 

So C<7>tV^;£[HjB&2 1 4~?, ±|BH1 <£>fc>^g& 
7 4 As? 1 1 2^^lf ^^MW^bOffiteaASJfiStb 
LPC**7>f^2 1 5Ko££>ft, LPCM 

MWffi^nSo r^LPc-&**ixfca*tt. 

h7^f;^ 2 1 6Mj££>ftT, tfxh 
7 4;v?%mtmZfo, tttfjMH^ 1 9 £9 6 kbps tf> 

Y hkz*t&-r& : &WB-fjrb LTR9 W£ftS 0 
[0 04 7] 04^^2 0 4, 2 0 5, 2 0 6X 
1*2 0 7Kte, ±fBm <0#ffi;WSiH=- 1 4 4 , 1 4 5, 

1 4 6RXfl 4 7^f)^MDCTffif^^ iWfi^ 

qjl tK t° ^ > g ^ ft^ft#t#& £ ft T ^ So 
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[0 0 4 8] A^?ffl^2 0 7^b©MDCTfil»^^ 
Y>V&Ff*\Y0>4 ^^IsxVq^, ®VQ[e]g&2 2 01: 

tt^ftr®^ h/u*HfcSft, *n^2 2 i 

ftT2?VQ[UK2 1 lfab&m**? h^S^bSixfcM 
DCT«»tJnWSJx, »MDCT0K2 2 2icJ;!9» 

K) 0K2 2 3-em»tJP»§n, \*y s f-<&fSu7 4fl'& 2 

1 41:136 e>tu5o ^©tf^^"&J*7>f^ 2 2 4Mte, 
*AMf2 0 2, 2 0 4, 2 0 5^feOt°5/f7^L 

A*fla j 3 t 2 0 3d*feOlf2/^-f Vgi irAAiffl 

^•2 o ed^cotry^y^ v gw i:dsjp#»2 i 7-eiP 

^ 2 2 4^h°5/^MO^^S^Jg$tt^, LPC 
^7^;^2 2 5CSb^ LPC-frj*«iSI*sjKS*t 

So ^oLPC-fr^sttfcttiAtt. tr^*-^ hv^ 

tf* 2 2 6^^^^T, b^^W^S 

2>\&fe£ft, TyT't^y ^1§J»2 2 7ldS6feJxT* 
v^y 8 kHzd^fe 1 6 kHz|:7y^ 

20 ih^^y i^Sftfclg. JP3M&2 2 8^5se>ns 0 

[0 0 4 9] Sfeld, A^ffiT-2 0 7*£te, EI 1 Offl^ 
MB^l 8 1 j&»fe<Z>i««fl0<0LS P>T Vy^^LSPidxn^ 
tfeS££ftT:fci9, COL S P^^T^^^LSPidxH^, 
L PC/^7/^SM2 4 5(OL S POf VQ (ig-^ 
^ h/Vi^b) EM]g&2 4 6i^?)tlTLSPf- ^tci£ 

^ hA-*^fb£ft, LSP«niaa2 4 7jj:aifciLT 

LSPO«M«ia36SlfiS^ft:«, LSP->«aElfelElK2 
4 8fLPC#Wa/<7^- ^^SElftStt. 

^3&s?SE«fllLPC-&j«^>f/v^ 2 3 2Ko££>ft 

30 So 

[0 0 5 0] A^SB 1 2 0 9 Kfc*, m 1 <Ofti;tJflB^ 1 7 

S-r^^^LPCidx^^^^x, i^*i£VQ[e)&&2 3 
1«C3©^<^ h/HrHbSft, S5*fflflLPC-&^7-</^ 

2 3 2Mi££>ftSo K«fl|LPC'fr^7^^ 2 3 2"(* 

LPc^*«ya*ixfcmAtt. ry^^y^^ia« 

2 3 3-C^V^y ^^jajft*dS0»J*.tt8 kHz^fe 16k 
40 ©fl|#^«**jXs fl**V7 h[elK2 3 5"CiS«W: 

ja»«^7 h&mzfr, ®fft[eiK2 3 6-e®^5$^ 
mmm^m2 3 7 4r^b"cjra»«2 2 8^?>n 

So 

[0051] mw$&2 2 8-ctt, ifar^^v^y > 

^|elK2 2 7^feO«#tJP*Six, ffl^2 2 9i 
9 16 kbps <Z>tT^ b V-hO-^|C^t5t^flf- 
i LT^^ttl^^So ±fct 6 kbps Otf^x h 

U~-b<om^te. ±IEW^ffi^F-2 1 9 36»&0«#fc-&* 
50 £*xSr fc^J: 9^19 W^^Sc 
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[0 0 5 2] rr-C\ x>!r-9¥})T'<\z.o^xm.Wi- 
Z> 0 JilBHlx H2^«*|2i*5V^Ttt, 6kbps tl6 

k bps t <o 2 m r> <D&m tr v h v & m$mm£ft-%- 
y — 6 kbps ot* s> h y — A^^ic^-g-r 

6^7^ y^>f SrH^b-CV^jft^ <*fcfc:2kbps 
v\ 

[0 0 5 3] rr-c, ra-©W^aK-^t36nS;taffl-c 

[0 0 5 4] ^<Dti#>, H3iC/TtJ;5/j:«^^ft 
S£«l;iJ;oT2 kbps on-fHk&ftw Bl^i*iw 

flcfc Lt 1 6 kbps cotf h y — AT S ^00^16 

kbps t£T«r«JBi-£»^4u 6 kbps %mmirZ>m t & 
t, 2 kbps *»«i-S«*k«r. *Jx-ettffi»fcJEKU- 

[0 0 5 5] **5, jBS«te:wt. 2k bp 

s *m2 kbps <0W«8r:£Tftfl3-j-£j&s* 6 kbps <£>^r 
-KTtt. «Ffft*tti:ftS7^^t (V) O 
fc#6 kbps . iDMP (UV) ©kf 5. 6 5 kbps "C 
*>0, 6kbps K^iS. 7 u—^j&s*^* 

(V) Ot#15. 2 kbps x (UV) 1 

4. 8 5 kbps -C&£ 0 

[00563 r^T, E3<^2kbps (Dn^tmn<om 

[0 0 5 7] El 3 K»1rn-fH\Sm<oE*(b****-* 

RISSrsfta&TlM' >tkft$x (sinusoidal ana 
lysis) W^t, Wx.&^— z £~y?^—f^>'y (har 
monic coding ) £r?T 5^1 £>W-§"ffc8B 3 1 0 t , At) 

ffrra#2©«#ffc«3 2 0itfU A#«#«>*J* 

* (V : Voiced) (OM^n^rit^fS 1 <Z>W#Ylrf» 3 1 
0Sr^9v\ A*«-^<Z>«I3** (UV : Unvoiced) cogfcfr 
<7>W-8-fk^tt» 2 3 2 0 Srfliv^ J: 5 

[0 0 5 83 ±!BSf 1 OflJ-SHfcffi 310 0J*J*L 
PCSS^-^^y^Wft^f/^ Kfibfi (M 
BE) &Wk<DZ5tg:V4>»&mnWKt:ft5m!&# 
m^btlZo ±ffi*2 0W^b«B3 2 OKtts 0S;fcii<& 

SO (CELP) »^i^fflV^?)h5o 
[0 0 5 9] EI 3 ©M-Ctts A^SrH 1 301 
fc*^r«#35S. IB 1 3 1 0C0LPCa?^^/V 

#31 lXffLPC^ff • ft^bgP3 1 3fc:5£*>*bTV^ 
£ c L P C^ffi • i^ftB 3 1 3 L P C# 



(7) »W9-1 2 7 9 8 7 
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«fc*VM4V\b**a^9;*— #f*. LPCig^/W? 
3 11 iziaSfetbT. r^)LPC^7^;^ 3 1 1 fcij; 9 

A**^ft#o«n»^aaa (lpcsd ansonis 

JxS. *fc. LPCM • S^bSiS3 1 3 36»5>tt. 
tSJ:5l!:LSP tfft;*^ ^flrHfcttJ^asBt 
OtfiS^ r*t36Sffl*flB^3 0 2^265>n* 0 LPCiff 
^^/w#3 1 l^^LPCSi^ 1M ^K^W^F-^* 
>fbg&3 1 4fci365>jx* 0 *>f >K^»f«F*fb»3 I4t? 

10 V (^J**) /UV OK***) *05£flFB3 

i5ia? v/uvofliswfchSo ^«##ff9F 
h/^m^tU3 i 6Kisie>ftSo h/w^v 

l 7^UTtUAffiT-3 0 3ic3lfeix. *-f^»4^«M? 
^t»3 1 4*»e><Ota*tt. ^5^f 3 18^LTffl 
^ffiT-3 0 4l:lf)W o V/UV*U^ffi3 1 5 

36^<Z>V/UV*8«W^^ fflM^3 0 5^W5 
20 M^f317, 3 1 8<©»J»fS#£ LTl^ 

HT*5 9. iifibfc^* (V) ^t^_bfE-r>-r#^ 

xt^tr^^sawsnT^fflA*^ 3 o 3M3 0 4*> 

[0 0 6 03 H3©JB2^w^ffcfl»3 2 o«\ r©w-e 
fiCELP (ft^AfiiN^HRI) «F-^fb»fifc**UTj3 
19, *»»#*R3 2 l^bOWASr, «*##«>-&*7 

^3 2 2fc±5*««au wfettfca*^**^ 

^M«t^ 3 2 3 «9 . A^7S^ 3 0 1 \m&£ti?t=g 

pm^&mtmfyttfty j 325 ^vx^hHti 

30 *^fc©»S«r*9fflU r©»«Sre(»H(EIK3 2 

# h/uSr*»«F#(83 2 lt?*-^-r5J:5*, 
<t-5^W (Analysis by Synthesis ) ffi^rfflV^fc^n — 

1 ^^OTVf-^i tTO^- K^y#-f is?*?* 
fi, Ji|BV/UVW^3 1 5^6>©V/UViR|^llS* 
j&satt/frW (UV) ^>t#^i:4§M7f3 2 7^ 
40 LT. fflM^3 0 7J;«!9ffl$^o 

[0 0 6 1 3 C^<t5ftW-g-ffc;»«^LPC5>«f -ft^ 

-fbffl 313 t>m 1 col p c^w * a^fc* 130 <d— n 
itt*ffl^, aa^-3 0 2d>e><z>taA36s*o**iai 

^ffl^ffi^ 1 3 1 ^&^Hi^ t LTttfflT^ § 0 

*M ^«»W«F*fb» 3 1 4^J:i9#e>tt^h 0 ^^y :f - 

w*^b«3 1 4rt^t 6 ^^m^^^^ffl-r^ci:^^r 

50 [00 6 21 ro±5l-, H3<Z>W-§-Yb*a;i:Ell<Z>W 
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WoX&V. m4K^i~X otn*>r<- y try T-c &^ru 

[0 0 6 3] roEU^&V^T. 2 kbps <Dtf y h.* h 
y -AS 2 13, M^7l/^A^V 

V<Db%<D2 k bps <£> tr y b^ b ]) — AS 2v [t N 2o 
OMS2ve N S2vad*fe. U V© i # 60 2 kbps © 
yf^hy- AS2ut*. 2o<7>S&#S 2ue. S2ua^ 
&**L-enj*oTV^ 0 ^S2ve[i, fc'y^^l 

160^7><£>J; SfiAm 2$ 1 5 fc' 54/160^7* 

*"C*>5, fi-16k* yh/160t^r ^ -HIS. 8 kHz 

^^T?0- 8 kbps <DVy b V— h<£>^— ^JC 
ffl^So 2uefi, LPC^M^l It* 54/80?^'* 

f>$l<Dn' yVlGOfynH:-?. §f23f j4/160t>7 * t 
#9. 1. 1 5 kbps <Dt*y M— b<D*f— 9\^^~t 
£ c 2 kbps CDfcfy h y — AS 2<Oj»9©«»S 2 
va, S 2uaJi, _k3£Ufc6 kbps , 1 6 kbps k<D=&^ 
^fcSVMiftafiB^-efcOs IFB^S 2vaf*. LSPf 
->?32t' 54/320^7* * £ s V/UVW^r^^lt'?f/16 
Ofy7"A4:, lfy^9^7t f 7F/160t^*fc"C. ft-24t* 54/1 
6»W* ift?, 1. 2 kbps ©fc'y b I— 9 
(CtBSi-^o *FB4>S 2uaJ3\ L S P^— ^32t f 54/320?7 

/ a v /\3vm l ^f-9vc v\nm^r f^hx, tm 

k* yf/160fy7> t^e!9. 0. 8 5 kbps COtTy h t— h 
[0 0 6 4] tifz^ 6 k bps <D\fyb^bV — A S 6 

i*. ±is tr^ hy-As 2 ^w^w- a 

V<£>£;£©6 kbps ©try h y — A S 6v J*. 

2o^S6va, SGvb^^. UV^)t^C»6kbps 
<7>tTy h;* h y — AS 6u 2o<£>gp#S 6ua. S6 
ubj&»&*ix«x/£oTV^o «S#S6vaKJ\ Jt^b^J: 

51^ ffl^S 2vafc#ffl<0^-*rt«TSfctK MS6 
vbi3\ tTy^y>f >-6f j4/160^7>i: N \**y?mm8V 
?\/32t/? fibX, |+96t>f/160t>7> irfctK 4. 8 k 
bps ©try h V~ hcO^-^^^a-T^o £fc, g&^S 

#S6ubi3, JilBSB^S 6vbi:#ii^7*— *rt*T?fc 

So 

[0 0 6 5] 1 6 kbps ©t*y h y — AS 1 

6 H;, ±IBtfy hy-AS 2AT*S 6 RI«j!l»tff 

7 l/- A^ V<D t # t U V<D t # i: ^rtSB*3fij&5— 

V<Db$<D 1 6 kbps ©tf y h ]) — AS 
1 6v i*. 4o©SP^S 1 6va. S 1 6vb. S 1 6vc, 
S 1 6vd/5>e>. XJV<Db%<D 1 6 kbps <D\? y h V 
^AS16uft 4o©SU5)-S 1 6ua. S 1 6ub, SI 
6uc N S 1 eud^k^ft^jftjfco'TV^o 3$#S16va 
i*. _biE8B#S2va, S 6vat*alO-r — ^rt^-Tfe 




(8) #38^9-1 2 7 9 8 7 
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^ SI 6vb(2, ±IBgfc9*S 6vb, s eubt^m^- 
9ftmx$>Z>o »»S16vctt, t°y^7^2t* 54/160* 
>7>fc. t^y^y^ Vllf^/160ty7> trypans 
18t* 54/32^7* S/M^e— K-r— ^lt* yf/160^7' * 
£"C\ ^104^/160^7* 9, 5. 2kbps ©tfy 

(2, VQ0K1 2 4-C. ^ (Speech) flit** (Musi 
c) fflt-CW5 2«B©3-K^y^ 
f9^x.Sfr:^60t©-CfoSo §|5^S 1 6vdtt. iS«LP 
10 ?^/160^7'^i:. i««LPCaill5f7^32t 

^ * fc "C, ff80t* y 17 160fy7' ^ i: ^ 19 . 4 k bps © tT y 
hWh^ffiSn o »4^S16uaW:. _hia^ 

S2ua. S euair^jlco^— ^f^^Tfot), SiS^S 1 6 
ubtt, ±|B?|5^S 1 6vb-r&t>*>±fBSB^S 6vb. S 6 
ub^^ilOx-^^^fc^o $^>^. $B^S 1 6uc 
tt. JblBSB^S 1 6vct^3l©-r — ^rt*"efc5, SIS5> 
S 1 6ud{i, _hlB^S 1 6vdk&m<D7 f —9fo^X$> 

So 

[0 0 6 6] £A±0±5fttTy h y — ASr#Sfc«> 

20 «B8 1 . ilI3(0#^^r^t^S H50J;5^ftSo 

[0 0 6 7] ^©EIS^V^T. 11481. 

(U 3 <DAtf^ 10 1 *c*J-/£ C ttdSgl 1WLPF1 

0 2, ^^v>^m»msimi o 3. 0 

6, BPF 1 0 7«PlJlffiSi-S#«»«lHllKl 2^aife 

2 3&^6>©ffi«fflSW#tt. H3©itfH:S*j£t6 2k!RFt 
>fb§(5 2 1 i:*a«BiM9 : -§-ffc;«2 2 ^lcS^tl5 0 ^ilSP 
5M9F-S--ft:«B 2 2lt EI 1 <D L P C4^«f • A^ftSB 1 3 
0, *>SVM*H3©LPC»«r • *?ft»3 1 O^litf 
30 *BSU ^ 3 ©t^f ygM^f ttrt^ 

tttUtt^H 1 <0^i/f^Vrm» 1 1 5 t>*a*»«F# 

[0 0 6 8] fftt^MHlilKl 2 

tt, 6 kW#ft*fB2 3 211^1 2 kW-^ffclf52 4J;:t>3lb 
tl5o 6k^«2 3fj:, ilOHIKl 11-116 
lcj$KftSU 1 2k^«l^, BIOIhIKI 1 7, 
118. 122 — 12 8^^^ai~^o 
[0 0 6 9] ^«^#J[hI^1 2^&OB««lft#tt. ffi 
«4kW-§-ffc«B2 5l!i26fott5o «4k?f§tt2 5 
40 {4, 0 1 161 — 164. 171. 172 \cm£ 

[0 0 7 0] ^(Dgl5^fflM^3 1-3 5^t)fflA 

snstry b* bv-j*tm4<Dfrnfrt<DMm*mw 

1~Z>o 2kW-^ffcS5 2 l^^W^ffi^3 l^LT, B 
4©^S 2veX^S 2ue©'r — 9&tti2)£tl. ^MU 
W&m\ftt>2 2^6>W^fiH^3 2^LT N @4^)» 
S 2va (=S 6va=S 1 6va) Xt±S 2ua (= S 6ua= 
S16ua) <Dy*—9&m£}£tlZ> 0 6 k^W 

2 3^t>ffl^3 3^lt, @4©g&#S6vb (= 
50 SI 6vb) Xf^S 6ub (=S 1 6ub) <D*f— 9&tti?)£ 



# 



(9) 
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16 



*t5o 1 2 kW#^fc«B2 4*>e>ti«J« : F-3 4 £ 

^LT, H4©»^S 1 6vcXf£S 1 6uc£>7*— ^*$ffl 

B^ffl^S 1 6vdX»S 1 6ud^^— #&mt)£ 

[0 0 7 1] K±|i!8tfc^^7 ify^^onmosE 

TJtfa^ 1 <z>W#YkO— « i: <W#5I1~&§B# 4: *» U 
fcV>«U# k b_hlEjg 1 (DW-^it t \*m&<Dm 2 10 

[0 0 7 2] i^aot, *jf»*caftsw-g-fk*-a; 

[0 0 7 3] _h|EEI 1.02 <7>^$pco<J; 9 

[0 0 7 4] 5fc1\ H!6<E> (A) r7W- 20 

[0 0 7 5] tVfMW^t=kN (1ttcVk=0, 
1,2,3,-) £-rS££, LPC»7>f;^l 1 l^b^) 
LPC^jfflSSfcoVv^ t = kN-N/2 — kN+N/2 

STL^^^^Jt^raW^HJ^^-f U^l t = kN-N/2- 
L — kN+N/2-L ©*^3&>6>JsKSNRtc^<^ h/V^X]^ 
Lt, 30 

llX-gXjl' * 

L ((k-l/2)N) = L (kN) 

= (L(kN) + L((k-l)N)) /2 

= L (Ck-l)N) 

[0 0 8 4] tft*>%, t =<k-l/2)N**^fc Ufc t = 
(k-l/2)N-N/4—(k-l/2)N+N/4^>^7C^N/2 <7>^<^ h/V- 
SrXfcU L (kN) x <L(kN)+L((k-l)N))/2. L((k-1)N) 40 

Xi <0 \ X, (0) i:U rjtfcauB-^ hA-X<> ( \ Xi 

X* a \ ^ . Xj^RXfXx™ . Xi w i:-r 

(fc«ii=-i, o, i) »ci»jKi-6*try^>f v 



[0 0 7 7] 
«1] 



[0 0 7 8] dSft/jNfcfts giOJBSr 
[0 0 7 9] 
[*2] 

~^ = 0 (fcCUi = -U0 ? l) 

[0 0 8 0] tcovvrfl?*. tv^y^ h/K&j. 

£r5ft#>S 0 r^fyf h/^ h;H 

[0 0 8 1] ftC Sbld^aWatrirfSfc^ t = 
(k-l/2)N^1>^«f t l I ^Sr*5< r 4rSr#x.5« rot*. 

t =kN3tv(k-i)N-e<z>trs'^"7^ fv^y-r ^ 

[0 0 8 2] *Mr§-<Z>l»£\ ^coafc^fflttfctt**-^ 

*>fc*fb^5£#£fe*LSfc«>. t =kN<Z>^:S<Z>fc^ , s^ 
9£ r L<kN)i:, t = (k-l)N<^i:#<^fcV^^L((k-l) 

ftt>J»»"C*>Si:#*.e>ix«»fc«)x t =(k-l/2)Ntf>£:# 
<£> fcV ^ ^ L <(k-l/2)N) co £ 9 #£ffiKi#JR«TJH *. S 

[0 0 8 3] 



g0 x gl > 

[0 0 8 5] 
1*31 



50 



[0 0 8 6] © 3 o 5 *>©*/J^fc©Dj lc»t 5 7 ^ 
Sr, t = (k-l/2)N^>*3g[9^L, 4: U *rtf>4:#cDfc 0 
^f^Vg; 1 ' (fcKLi=-l, 0, 1) £-<^ h 

£ 9#£ffi(*3ii!9-e&<9, £ix^&ftt«fl*0>Li 
V\ L(kN), L((k-l)N)<DV^tt^o, ■f-ftfc 



# 



(10) 
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tiZ>k%\Z.te, L((k-l/2)N)tf>^«£ bT±fB(L(kN)+L 
((k-l)N))/2 \*m?V£tiZ>o 

[0 0 8 7] -<D£5^ ^ry^y^m^m^^^ 



18 



* <o&7€m& N-e##f uyt t # © fc° y >^S# k*XT 

^^bfttt^ft^ftV^ ^"Ci*. *<D\fy 

[0 0 8 8] 
[&4] 



[0 0 8 9] h/^(D^m (go, gi, g») <£>F*9. 

^£<ft£^£a^B£*u <£ <9 4>ftv>tr^ h$re* 

[0090)fot N 1 tr^^ 

^fct, Li f gi, L,, g a , gid<^5o^/^5 0 20 

[0 0 9 1] #ac El 5© (B) yu—j*mw<$kv> 

8 f^CO h -CttW £ *t£: L P C«»C5tett 

9, r©LPC$*$Ci4> mi<DLPCm7JSl"? Ill 

7^W2 1 5, 2 2 5, tfy^X^ b7 
><^2 1 6, 2 2 6tC^ft,^ftJBV^2x£o 
[0 0 9 2] ilBtfy^^Xt^tr^^^ 

[0 0 9 3] ^ h^*^fc:©«*fi*f*»Sr**^* 30 
:7^*&>&Mt£:UtfL_L, MDCT2Hfe«rfTV\ r^lg+ITC 

0/hft^ftt>©«rJBVvrV*S o 

[0094] (i) -Xfc%<D-<? Y/vttikum&m&» 

(2) y y h ^/y^h km© 

So 

(3) »5c«35S2©^#»-C»3!cv^t#, FFTSrfflv^ 
MD C T©i8i5fi*«fe*S*Kffl"C# ft V\» 

[0 0 9 5] 4*0147 AfiSr 2 0 msec (=160 
fy^/8kHz) |:ioTV^ft», 160/5 = 3 
2 = 2 6 t45ri^ 5 0%;*— 9 y 
LTMDCT«iftt-fXSr6 4fci *K _bfB (1) — (3) 

[0 0 9 6] 7 1^— 5 V^ttlBttH6<0 (C) <D£? 
^ft So ^50 



[0 0 9 7] ti^^ ^<Z>gI6<£> (C) Kl*5VvC, 2 
0msec =16 0ty/;KO7l/-Art^t o ^fSir 
P (n) (fc*:Ln=O f 1, 191, £ £^n=160, 19114. 

31©**) S:5ocoih^7 V— A 
5o©t^7^A©i#a (i=0 f l,-,4) © 
^:/7l/-A^bV^S^r pi (n) (fc«U n=0, 1, 
-,31) Sr, 
r pi (n) = r P (32i+n) 

DCT^xy 7Vy«iT^ S <fc 5 ft^H^Cw (n) 
SrdMtT#feJxSw(n) • r pl (n)l:»UMDCT^ 
Srife-To £<0«M*w(n) iLXfi, 
w (n) = /" ( 1 - (cos2 7T (n+0. 5) ) /64) 

[0 0 9 8] ft*s, yiT>CT<om^^M<omM\t. *4ft 

fi;&S6 4 (=2 6 ) FFTSrfflV^TR(OJ;5^ 

tH^SS. 

[0 0 9 9] (1) x(n) = w(n) • r pi (n) • exp((-2 7c 
j/64)(n/2)) it6. 

(2) x(n) £6 4 *K-f X h F F T#k3S U £*iSry(k) 

(3) y (k) • exp((-2«j/64)(k+l/2) (1/2+64/4)) <DMU 
Sri: 9. £ft«rMDCT««c.(k) (fcfciU k=0, 1, 

-,3i) i-rso 

[0100] ftfcl, #^^7 — AMD C T«* c 

V^TttW-TS. 

[0 10 1] t°7f8ir pl (n) %s<? h/Wi b&< 
b. -fr|**0>IB«DHt. 

[0 10 2] 

[»5] 



# 
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= ili -iiYM l MH *HM l M{r t - r, ) 

[0 10 3] r:-e, Mfcfc. feH*H (tcfc 

[0 10 41 

me] 



0 

0 \ 



(n = 64) 



[oio5] £u -era hi ^^fay ^ >\»# 
W»£fc:fcofc 0 tot, 
[0 10 6] 
[«7] 

[0 10 7] £0>J;5fcU h k £r-^(D3;£ Ci(k)Oi^ 

[0 10 8] 
[«8] 



0 



(n = 64) 



[0 10 9] ft*s, h.\ wfli, ^j*7>ry^H(z) 
X W» Jtm*f* # 7 4 * W (z) 
[0 110] 
[*9] 



(11) 
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20 



«(*) = j 



1 



* [0 111] M y/^jS«©F F T^!7-^^^ h 

[0 112] ^d-e. ffu » % -McfcfoE 
*N5LPC«SrC*>«K ttlHSnfcLSP««a*&#» 

[0 113] 
20 [S10] 

(fc«U i = 0,1,2,3,4) 

[0 114] atLSP^MWSo Wt, L 
[0 115] r^><fc 5^bT*»b*tfcHs W(c>tfL 

30 [0116] hA-s^ra, >^>r:A y-r>--<^ 

[0 117] ^<Dfo%m&X<Di/^4 7 p ^—h*7vi? 

[0 1 1 8l D2 = ||W U-gs) || 2 

40 asftjg^^ — K*fln?*>£ 0 
[0 119] 
Mtlll 
^=(i-<^)VV(*-gs) 

(s'w' 2 w'xf 
[0 12 0] tfctfoT, ^ffl^fy^tt-C, 



# 



21 

[0 12 1] 
[«1 2] 

[0 12 2] «r**i;:i-5_sppt SrU-— 

[0 12 3] 
[»13] 



S* optrf* S opt 

[0 12 4] K:gt>^g 0Pt $ri^-^-Tix^cJ:v\ 

[0 12 5] #CK. ^y^^-K^#^*i?>^o 

[0 12 6] m2<D**ry7k LTVx^^^^K/y 

K^tt^jL^^-^JLk (k = 0, N- 
1) t^LTs ^<Dh^(D&(D%&^E,s 
[0 12 7] 
[$tl 4] 

AM 



E * = ^l w fek-8k± 



[0128] -efc^d^. rtt^/h^r^_s_^. 

[0 12 9] 

as 

[0 13 0] £9 
[0131] 
IWcl 6] 

(n-i y { 

[0132] £5R#>e>*t£ 0 

[0133] ^ya-K^y^^ttt^ y-r >^ 

— K>>V* gfcj^n— K£ ttfc .x xk (fi^W 

[0 13 4] 
[*1 7] 



(12) 
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AM.. 



A/-1 



10 



. * [0 13 5] "CfeSo 

[0 1 3 6] ±tB*l. *2<z>^y^«r»9 5SU*» 
GLA (-tftn^KT^^yXA) (Cio 

So 

[0 13 7] ft*5, fi^w^O/hSV^* 

20 [0 13 8] r<DJ;5^tts f^J*UfcW-S-i|iBS:^V^T 
St?tv\ W^^iLPC (HIRKittLSP) s 

30 [0 13 9] —094:0 7(0 (A) ^^"To ^~Ctf)J£$: 

1 1 3^e><0taA*vQiaiigi i 4-e^ h/HKMfcb 

fcm^ftS^^ h/wfcSVMtiS!»^fcHi*Sr, 1MDC 
1 3 a-eSMDCTMUM^ ^1^1 
2 8* \cm*), 2g|^i (@l(Dt 6 7f®7^;^ 
1 2 2^bOfflA) 3&>fc«J|UTV^ 0 r©J*WSl 2 
40 8' ^6>©ttlASrMDCTlEll»l 2 3' KU:9MDCT 
^SUTVQIUSSl 2 4-e*iMfc;-r5o 1SI 
^afrMDCTSrfTtjftv^flfiftBI?© (B) <n 3: *> turn 
&k'tZ>Z.bifiT*$;. Hltttr© (B) o«/£«rfliv^ 

[0 14 0] El 2 (Dy*^—¥MX*MD C T££$C<7M Is? 
50 ^t B ^f7^ ^yf-^^TSMmm^ l»<Ofr 
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t>S try 7^j*;7-f/i^ fclHKr*-* r fc fc:**. 

[0 14 1] Jcl^ m2<Dv*^—ym<Dtf*h7*<JUi? 
2 1 6. 2 2 6toV^TRWt5 0 

[0 14 2] *^h7-f;^2 1 6, 2 2 6 (2. fcTs^ 

h7-f ^*MSp (Z) £rJl§l1-£ 0 
[0 14 3] 
[«1 8] 

p 



I 



-lAi 



O-r^Hf 

1_ ^ vJfY <7-J 



0. 5) o *fc % v k tiK4fi9MI <«*.tfv fc = 0. 
4) v., vd»^ h/xomm^ (MxSvn 
= 0. 5, v<, = 0. 8) Sr*-T^7^— ^"CfcSo 
[0 14 5] Wi, LPC^7>f;^^s(n) . 

[0 14 63 
[*l 93 

A'-l 



*«0 - JV-l V2 
1=0 



(tf = 80 jEfcii 160) 



[0 14 7] tt^W— Art^H*T?f4 

L P F ^ILfel-Ct^^Vfei^ ft^^So ft 
*5. pi:ttMx.«0. 1 3&5fljv^*i,5 0 
[0 14 8] t«(n) -(l-p)k^(n-l) +pk«u 

5fc*^&W:7>r^*2o;g*U *©J|g*Sr^a 

[0 14 9] 
»2 0] 

1 



i=-1 



[0 15 0] 
C$C2 1] 



1 



l=— 1 



(13) 
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9-127987 



t(n)£. 



[0 15 13 £HI£j:0«jEfcSftfc#;* h^/v-^m 



Sout (n) = (1-f (n) ) • Spo (n) +f (n) • s p (n) 

b-TZo rr-c, f (n) l*. Mx.iiB8WtJ:5fti8 

r<Z>EI8^ (A) fiMEW- h&#. (B) 
-b^Mix^U^^ (B) ©8 0t^v« 
(Djgfcfc. 16 0fy^;K 2 Omsec O^^^tCti 2 IhI 

[0 1 5 23 JJtfc, Hl^V'a-^VQ b 

summit) \E\mi 2 4fcovvr«9ii-5o 

10 [0 15 31 ^OVQ[hI&&1 2 4te. (Speech) ffl 

(Music) «fc"CEVM!lftft*2«B©W#(ft 

So 

[o i 543 

20 J4W#^*&Wfttt«Sr»o^i:^35;S 0 fet, — o 

[0 1 5 53 ^W^VMTi*. r^ctpl^S 

[0156] 09ft ^OJ: 5fe2«»0#-!§-«C 
Ba. CBE**i"S^^ h/^*^b»©«l»«Jftfflf*Sr 
30 /tUV^, 

[0 15 7] r<7)g]9 ^4oV^T. A^?ffi^5 0 1 lctH#& 
^ hA*Ht»5 11. 5 121c 

i^^^t^o h/HtHfcSs ii. 512 

ltv^o rjxfeo-^^ h/w*^aS5 1 1. 512^ 

£l&5 13.51 4^36btt. 7G<Z>AA«#i:<Z>££#4: 

tkm$&5 l 5 -CI*, #»IS#«rJfclfcb-c\ «l^s/h*v^ 
40 ^^h/vi^asil, 5 12^^1^bttlA 
•C*>S>f ^7*^^Sr9Jlfe^^ 1 6tHjO&ji$RL.-C 

fflM^-SO 2^j£6 0 

[0 1 5 83 Z.<DW&, hA>mjHms 11.5 

1 2©*^b*ffi^ra*>SVMijaSBJ:5 «J«*>fs> 
^5 1 6£>«)ftM}H«rft< LTV>« 0 «jttf, *HfcHi 

[01593 rr-e. #!£bT. -tn-m*3^co*. * 
50 CBa. CB»dSfcs4:UT, fc57i/-A©Li©r- 
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/n) x^ h^fl^bbfci:*. *Hfc«©S*U:o 
V^T. W-IH8CB* «r«v^fc W#«CB 
» *Jflv\fci:£&E.Ck) £*Lfe«>S*E*(kK 
E*(k) i3\ ^t*? x i , j *S3Btf*t*i £ b 

E*(k)= II W k (X-CAi) || 
E.(k)= ||W* (X-.CBj) || 

fi^J**U CAi. C.BjttW-f-«CB*. CBbWM 
[0 16 01 r 5 LT#?>n^ 2 o^l^ t 

[0161] * 1 (Djjft: h LT, ^X<D^y Afc: 

f?V\ S*<Z>7U— -^rt»fPi: k E*(k) , X k E B (k) & 

B^V^jh^S: 1 :7 i/^AHIoTtfflt5o 
[0 16 2] ro*l©^f«6S:3ISIi-S«J*«SrBll 0 

• • t^7w- ^kfc»*SUTV^ 0 w 

5#®IS5 13a, 513b, • • - x 5 13nH 
CQffi^co:? Art«fdSrJpff«5 1 7X£ 9. «F-§-« 
c b b ihov^t i* — J*%<o^b.v>y v — af*3 
»fq«rJn£*5 1 8-Ci:oT N ^ttbSrJttt«5 1ST? 

[oi6 3] mz., m2<Djjm*. ^^fy^—^% 

[0164] Z<DM2 <Djjm<Dm$iM&m 1 1 ^^"To 
5 1 6^?)^^J»rPv?7^ 5 1 9do^ 09*. 

[0 16 5] ft*5 % ZtomR???*^ gtrifiLfcS/M 

[0 16 6] r<D<t5J-UT, 

[0 16 7] 01 <£>FFT[H&&1 6 1 . ja»*^ 

7 MeHfcl 6 2 N ®FFT[hI^1 6 3 \ZL «fc Z>mWL#&& 

[0 16 8] £<Z>JBR»£*#k3fflBu A^ft-^-Ort^ 
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[0 16 9] B12I4, ±AB««***Ofc«>«>«rftSr 

C#-5§-£rttLTV^ 0 £©12 1 2 fc:*5Vvt\ A^fflT- 1 
10 OlCit mX-lil 6 kHzf-^y V^"eO — 8KHz^> 

8 kHz*4S««lf9#i: ULPF (a— y JSU<?) 

i o 2^<t 9#«u *fc7c^)xs:#«flr#36*6>r©«« 

[0170] r ^ X»fcii5«fflrJ{f -J§-f3\ LPF102^ 
^rtT 1 ^)t>W^otV^§3. 5 kHz*>*>8 kHz^-C 
20 <£>4. 5 kHz<0«jft«BSr«FO36S. ^C^fVT'y >^ 
bTW-g-tefflSrfT^fc*. 4 kHz*B*T»afc*ft<TI*ft 
feftV\ ^©0J-Ctts 7. 5 kHz—8 kHz<£>0. 5 kHz 
^BPF (/^K^7>f;^) 10 7fc^V^LP 

[0171] mRm^<ommkXikk \*xm*-i£ 
fft mmy—v^tfe) &n?t>K m^ito 

Tx 7i/-^«llillSl0 8ia!), *^^»Sr2© 
WitfHl 3<D (A) ^-TJ:5^5 l 2-^^ 

[0172] ^ ^ ^^*^»lell» 1 0 9 M J: 9 . 

ftS 3 2 Of y^38SrW5o ^<^)f^ 

A*tf> 3 2 011 ±1B7 V~ A^#J(OK(C 8 0 fV^ 

f$Ki. IH13CO (B) 5*2i4o<ojftl?Srfi*aT 

JpJ(C"C#SJ:5iiii-5fc«>. 8 o<^4fgk brv^^^>^ 

[0 17 3] 5 1 2fy7 p ;K^r-^l- 

»LX FFTEKl 6 l^^OFFTteaSrfTVv JS 
40 Rfttti^)^-^ teJC«-r 5. 

[0 17 4] MUK1 6 2jci9. ^ 

mm^±x^-^^i&(oiiLmh^nm(o^m^y h 

-Tct^^x (A) ^»»95©i«*ffl!l«#Sr (B) ^ J: 5 
»Ji««E«^«WbL^ ittSr (C) (^-Tctp^^^^f 

^y^mtOTfe^o ai4© (a) *»e> (b) 

^ofltt«*l±-eo«H(i^|Bi!: % fs/2 *r*iC?^W9 
50 V^ 0 ^ttlCj;oT. f^/^K©ff«^fs/2n K 
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[0 17 5] C<0««*^7 MHIi&l 6 Ell 5 

AftSSic, 5 1 2-^^7 p /wco^Ktt±^T 5 — 

^Lt, 113ti^b2 3 9fS*W127|g^ 
t*— ^£r, 1 — 12 7#BOffi«fcSVM*ffiF«»c:»»S 
ii\ Sfc2 7 3#l^b3 9 9#SSW1 2 7^ 
— #«r, 3 9 5^5 1 l#B<Z>teB*>SVM4#*l2:»i6 
£-frS 0 ^ j^K»tt±^l 1 2#|^)t^S: 

A*tfeixftV^btf*>6 0 *fc, fs/2 «r*i"2 5 6 
#i^)f^ (— «^W:N/2#B<07 f — 

kHz^fSfflii. J««fctt0< f <4 kHzi«£jx5«SH 

[0 17 6] ^FFTIhIKI 63iaWFFT 

■To ^*§^5 1 2v>-^m^mn±<vm^i>mt> 

thZ> c rcos 1 2i^^^vSo^Wttff-^$r. iS^n^L 
mKi 6 6M<fc 9 El j © (B) l^t<i:5^8 0tv^ 

[0 17 7] r(OlMf[5lKl 6 6A*6>#e>*tfc«-^ 
I*. 1 6 kHzf-V^y >^-?0- 4 kHzlCfft||KS*tTV^ 

s<zrc. ^vi^v^y 6 4^<t 9^^-y- 

i^y v^#k*J-5 0 w*t^J:5^ejft«^ bSJxfc8 
kHz-y-V^y kHze0«-g-«r»5£fcj&S-C 

DIOLPCM • f^ftai 3 O-^LPCiB^-fvW 
17 1 fcUSfetbSo 

[0178] #Cle ^a — Kfll-C^IBSfttatt, El 1 6 

[0 17 9] £0>H1 6©«J*». JblBig2<^T^^f- 
^^y ^[HK2 3 3K*0«^|cffiSUT*5 9. 

iSV^Ttt. F FTfil^ft^7y^tV^5 V^aaSr 

[0180] 1 6fcl*5VvC\ m*2 4 1 Ktt, EI 

2^«ffi|LPC^7^;^ 2 3 2d^©fflAffi*© 

8 kHz-y-^^y y^-eo- 4 kHztcv-^ b£tn 

[0 18 1] r<7>f§-S§-tf. ^ JIhIK 2 4 2 let 
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9. 7 i/-as^2 5 6*v^T?msB»36S8 o-y-^ 
/^ft^^btt^o mwt % Kmoo^ 

a* 1/2 iftotv^©T, fy/;vttl/2^^o 

—J±ftm®&2 4 2^b<Z>f&-§-^«* 1 6 0^zf;V(O 

(fc«b'9-^/Hfcttl/2) ^fc£o 
[0182]fc FFT@»2 3 4ia?fiS256 
10 ty/;v-CFFTM^I*ti, ^BBtt±OfS#* s JaSE 

B82 4 4K:*5VvCKi:. EU5c7> (B) te^i-J;?*** 
«fc&«£»T£fcfcJ:9s 5l«»fc::7 I— -kfta* 2 1 
6t^M>b5 1 2tV^H:ft5 0 £*U2u EI 1 4 

o (o a>e> (b) ^^««»;:ffiai-s 0 
[oi8 3] mmfc^y mhk2 3 5 ja 

fc£VM*;f£»£i2r£r £K<£9. +3. 5 kHz<0jS8t£fc 
^^hSrff^o HI 4 co (B) fab (A) -^£> 

20 sEUHcttarso 

[0 18 4] roi5»dL.T#fe*tfc«ift*c«liJb^«# 

£: x ®FFT[h]&&2 3 6 9 i» F F T#k**-£ £ £K 
<fc9. ^#_h^ff^-^Mt-o ^^®FFTIhJK2 3 6 
d*b<Z>fi#tt. 1 6 kHz-y-^^y y^T3. 5 kHz— 
7. SkHziftoTV^. 

[0185] &<0fi&tmJF[BlK2 3 1^512 
30 «««#fcJq*S*L, W*i^2 2 9J:9*9ffl§*b 

So 

[0 18 6] ft*5 % r©J:5ftja*«3Elft^*5V^Ttt, 

[0187] 09*.Ji. El 1 7 Jc^-T ± 5 16 kHz-y* 
^y ^^-C?R»«fS-§-S:3 0 0Hz— 3. 4 kHz, Jt£^ 

{£*S0 — 3 0 0Hz£, K«ffll<0 3. 4 kHz— 7 kHztcT) 
rt, K«ffil«r3 0 0Hz-3. 9 kHzK»»LTffi«fllfc 
40 »»f ^J:5^ft«>tt«. 0-3. 9kHz©«^-4:ft 
9. r*Lt>±3*i:ra«fc^^y^^»«*f s *rl/ 
2c7>8 kHzirf^r tdS"C#S 0 
[0 18 8] i^Sr-Jttft-rttri. JE»«ft#l:, 

^Srffi*«0^V7 h tt, -y-^^y isfu— h^rTtf 
[0189] rcoj: 9 ffia<Z>jafflE***6>tt*^ja* 

50 ©2»©*^y v^««*-c«!3a^riB-c«>9, 7^y 
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[0 19 0] *fc, fit* ; yM/-h"etfftSlfW# 
[0 19 11 ft*5, *»M«±1BSa6^«»^*^R^ 
«LTV^j&S, V^DSP (^^/Wf-g-^n-fe 

So 

[0 19 2] 

[0 19 3] ±IB«r«»WS*tfcW«^ffi«ffl|Ofll#fc 
[01] ^B8^«5*^»#^t*8fe^lB««>»t8^a 

[@2] #^«#«*fafi«os*fli*4r«-r^o y * 
[0 3 ] flho*^ft#«F#fbK««>«rt;t«i-^o y # 



30 



*0-Cifc&o 

[04] eiSSJxsw^b^-^otry hy-Ao 

[0 5] ^P^«^pJi^fft{l^v'^TA^fic$r 

stB&etj^-r^a ^ ^ 0-efc^o 

[0 7 ] MDCT (^-f 7r-f KKHRaf-^V'**) 

10 [08] tf* h7>f^UA^3&Mtb*tSKIi*©ffilSr 
^i-0"Cfc^>o 

[09] 2««©3— K^y^Sr^-TS^^ h/v*Hb 
^©<D#!I Sr^rT 0 T fo S o 

[010] 2ig(D3-K^^^$:fn^^ 

i\mm<o 0 -o *>■* . 

[011] 2aa©a-K^y^4rft5^ h^t^ 

[012] flttftaEUlOai^a— 

^^0-Cfc^o 

20 [013] ^atScasftO^a-^flO^^SrSi-^n v 

^0-Cfe5o 

[014] ^i^-^»WRwm»aij|c«ka«r»M % r5fc 

#>£>0-efc6 o 

[015] mm$M±<oy*—# <o*/y bflyasr^i-H-c 

[016] »«***©^=-^«I«>#«t«i-^l3 ^ 

^0-C$>^o 

[017] «SE*|ft±"C<OjS8t«V7 b<Dm<Dm%?F°t 

30 [«F#0>ttW] 

111, 17 1 LPC»7-f^ 

112, 122 \fy?M7 4A'# 

113, 123 MDCT 0*7* >r 77^f K(BH» = 1^>r 

114, 12 4 VQ hA*Hfc;) [e]£& 

115, 12 5 tfs'^WIelK 

116, 118, 126 b°i/^y>T^VQlHlK 
1 3 0, 1 8 0 LPCM'i^W 
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